Bipolar spectrum disorders are recurrent illnesses characterized by episodes of depression, hypomania, mania or the appearance of mixed states. Great variability is evident in the frequency of episode recurrence and duration.
Homozygosity for the low activity allele (COMT LL) is associated with a 3-4 fold reduction of COMT enzyme activity compared with homozygotes for the high activity variant (COMT HH). 19, 20 There is nearly an equal distribution of L and H alleles in Caucasians. 21 Individuals with COMT LL would be expected to have higher levels of transynaptic catecholamines due to a reduced COMT degradation of norepinephrine and dopamine. We therefore hypothesized that the frequency of COMT L would be greater in RC BPD ascertained from the general population. Significantly, we found that the frequency of COMT L was higher in the UURC variant of BPD than among all other groups studied (P = 0.002). These findings indicate that COMT L could represent a modifying gene that predisposes to ultra-ultra or ultradian cycling in patients with bipolar disorder.
The study included eight patients diagnosed with BPD I, 17 with BPD II, and three co-morbid with obsessive-compulsive disorder (OCD). Childhood or adolescent onset of illness was reported in all 25 of the patients, 17 (83%) began before puberty. Of six UURC patients, five had childhood onsets with 'de novo' ultra-ultra rapid cycling (ie, not antidepressantinduced). This form of cycling has recently been reported to be common in childhood-onset BPD. 22 A sizable majority, 23/25 (92%) of the patients reported having had cycle acceleration when treated with antidepressants (Table 1) .
COMT genotype was determined in 24 women and one man diagnosed as rapid-cyclers by DSM-IV criteria. Of six patients found to have UURC, five were women. We and others have found that there is no association between COMT genotype and patients with BPD when patients are not selected for cycle frequency. 23, 24 Similarly, there was no difference when the frequency of the COMT polymorphism in this group of 25 RC patients was compared with the rate found in the same Caucasian control population (data not shown). However, when the RC patients were divided into a group consisting of those who had the UURC variant, and were compared to all other rapidcyclers with varying episode frequencies, a strong association was found (P = 0.002). Of the six individuals diagnosed with UURC bipolar disorder, five were homozygous for the low activity allele and one was heterozygous ( Table 2) .
The original clinical reports of rapid-cycling described a subgroup of patients with frequent daily alterations in mood and activity. 1, 9, 10 More recent studies have confirmed these earlier observations in small samples of well diagnosed BPD patients using systematic prospective study designs with well-validated rating instruments administered at 2-h intervals. 8, 25 These studies indicate that a distinct pattern of UURC or ultradian cycling can be reliably distinguished from classical rapid-cycling affective episodes (months to weeks). UURC represents one extreme of a continuum of episode frequency, and may constitute a unique subtype of BPD.
In our previous studies of psychiatric disorder in VCFS, 16, 17 we found an association between the COMT L allele and RC BPD. These findings prompted the current investigation. In the VCFS study, a high incidence of RC bipolar disorder was reported but no distinction was made between UURC and RC. 17 Upon finding a strong association in the present study between COMT L and the UURC variant of BPD, we performed a post hoc analysis in the VCFS patients previously diagnosed with RC (n = 7) to determine the frequency of cycling. A retrospective review conducted in the VCFS group found that five patients had the UURC form of the condition. In two cases, insufficient data precluded the assignment of cycle frequencies of less than 72 h duration with certainty. Thus, in this report and the previous report on VCFS, all but one patient with UURC (10/11) (91%) are either hemizygous or homozygous for the COMT L. Comparison of allele frequencies between ultra-ultra rapid cyclers (UURC) and all other rapid cyclers (RC), P = 0.002 (Fisher's exact test, 2-tailed). Note that 'L' and 'H' refer to the alleles encoding the low and high enzyme activity COMT variants (see Methods for details).
Taken together, these findings suggest that an increase in catecholamine neurotransmission, caused by low COMT activity may be associated with a greater propensity to rapidly switch from depressive to hypomanic episodes, and thereby produce a vulnerability to develop an unstable UURC form of bipolar disorder. This hypothesis is consistent with earlier observations, in which a rapid-cycling course may develop following treatment with antidepressants that increase the availability of synaptic catecholamines. [13] [14] [15] Such a possibility was originally put forth by Bunney, 26 who suggested that a factor involved in the inhibition of catecholamine breakdown or reuptake may be involved in the switch mechanism in BPD.
There is evidence that women with BPD have a higher propensity to develop RC phenomenon compared with males. 11, 12 Additionally, Altshuler et al 14 found that patients with clear antidepressant-induced cycle acceleration, confirmed by a decrease in cycling rate following drug discontinuation, were more likely to be female. Consistent with this and other studies, in our sample of 25 cases, 25/26 (96%) were female. Why women with BPD are more prone to rapid-cycling, and the relationship of this phenomenon to COMT L is not clear. Interestingly, Karayiourgou et al 7 reported a gender effect in their finding of an association between obsessive-compulsive disorder and COMT L in males, but not in females. This suggests that variations in COMT enzyme activity may have different effects, and perhaps even predispose to different psychiatric disorders in men and women.
A major clinical problem in the treatment of BPD is the inability to identify those patients whose course of illness may be worsened (estimated to be 20-30%) with exposure to antidepressants through precipitation of mania and/or an acceleration of cycle frequency. Further studies will be needed to determine whether COMT genotype is one factor, in particular, in UURC. To be able to determine which BPD patients may be particularly prone to ultra-rapid cycle, would perhaps provide a new clinical tool with important implications for treatment as well as for understanding the biological basis of the switch mechanism in BPD.
Patients and methods
We received 75 inquiries to advertisements printed in several national patient advocacy newsletters to recruit subjects with 'rapid-cycling bipolar disorder'. Of these 75 responses, 69 were from women and six from men. Of the 75 individuals enrolled in the study, 38 were selected because of their proximity to the New York City metropolitan area and Caucasian ethnicity. Of 38 subjects evaluated, 32 met DSM-IV criteria for BPD, of whom 25 were rapid-cyclers. We examined 24 females and one male aged 22-68 years (mean = 41.1 ± 11.2 yrs). Written informed consent was obtained according to guidelines of the institutional review board of the Albert Einstein College of Medicine. The Structured Clinical Diagnostic Interview (SCID) was administered to all subjects and each was interviewed independently by two research psychiatrists (DFP, GF or SV) who then established consensus diagnoses based on DSM-IV criteria. For each patient the cycling pattern (duration and frequency of episodes) was determined pre-and postexposure to psychotropic medications by the construction of a retrospective life chart as described by Post et al, 28 and based on the patient's report as well as a review of all available psychiatric records. Conventional criteria for RC (four or more episodes per year), and UURC (24-48 h) cycling were applied. 5, 6, 8, 11 COMT genotypes were determined, blind to psychiatric phenotype, by RFLP analysis as previously described in detail.
14 Briefly, a 210-bp 32 P-radiolabelled PCR product was generated using 10 pm of the primers 5Ј-CTCATCACCATCGAGATCAA and 5Ј-GAT-GACCCTGGTGATAGTGG (nucleotides 1881-1900 and 2071-2090, GenBank accession number z26491) in a 10-L reaction volume containing 50 ng genomic DNA. The cycling parameters were 30 cycles at 94°C for 1 min, 57°C for 30 s, and 30 cycles at 72°C for 30 s. The PCR product was treated with 5 U of Nla III for 3 h at 37°C. The fragments were separated by electrophoresis through an 8% polyacrylamide gel. The diagnostic fragments are 67 bp for the 'L' allele and 85 bp for the 'H' allele. Statistical analysis was performed using an Instat statistical program. A two-tailed Fisher's exact test was applied.
